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            Abstract
Diverse sensory organs, including mammalian taste buds and insect chemosensory sensilla, show a marked compartmentalization of receptor cells; however, the functional impact of this organization remains unclear. Here we show that compartmentalized Drosophila olfactory receptor neurons (ORNs) communicate with each other directly. The sustained response of one ORN is inhibited by the transient activation of a neighbouring ORN. Mechanistically, such lateral inhibition does not depend on synapses and is probably mediated by ephaptic coupling. Moreover, lateral inhibition in the periphery can modulate olfactory behaviour. Together, the results show that integration of olfactory information can occur via lateral interactions between ORNs. Inhibition of a sustained response by a transient response may provide a means of encoding salience. Finally, a CO2-sensitive ORN in the malaria mosquito Anopheles can also be inhibited by excitation of an adjacent ORN, suggesting a broad occurrence of lateral inhibition in insects and possible applications in insect control.
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                        Lateral inhibition of ORNs.
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Figure 2: 
                        Lateral inhibition in diverse sensilla.
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Figure 3: 
                        Lateral inhibition is dose-dependent.
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Figure 4: 
                        Lateral inhibition does not require synapses.
                      [image: ]


Figure 5: 
                        Lateral inhibition modulates behaviour.
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        Editorial Summary
Cross-talk between adjacent neurons
It has been suggested that the electrical activity of one neuron can influence that of its unlinked neighbour, but this so-called ephaptic effect is widely assumed to be weak and has been relatively little studied. Here, John Carlson and colleagues demonstrate that olfactory receptor neurons (ORNs) of fruitflies communicate with one another through large ephaptic signals with significant impact on olfactory behaviour. The sustained response of one ORN is inhibited by the transient activation of its neighbour. The authors also demonstrate that a CO2-sensitive ORN in the malaria mosquito Anopheles can be inhibited by excitation of an adjacent ORN and that lateral inhibition of a CO2 neuron in Drosophila can reduce a behavioural response to CO2. As CO2 is a key cue used by mosquitoes to find human hosts, this work suggests a novel means of insect control. These findings suggest that ephaptic effects may be more widespread than previously appreciated, particularly among neurons housed in confined peripheral sensory compartments such as taste buds.
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